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temperature and the unit weights of air due to these temperatures, although the difference may be large in winter. The movement of the sewer air is theoretically toward the end of the laterals, since they arc at higher elevations than the trunk sewers and the warm sewer air which is endeavoring to escape during a considerable portion of the year will naturally rise, while the colder outer air will enter at the lower openings of the sewers Practically, however, it seems to be a fact that the wind and the drag on the sewer air due to sewage flowing down grade havo some effect at times in checking the upward motion of the air.
While these views are theoretically sound, they were shown to be of little practical importance by a very thorough investigation made in Leicester, England, in 1898-1899, by the borough engineer, E. G. Mawbey. When he took charge of the sewerage system it was provided with ventilated manholes and lampholes at the rate of about 37 to tho mile Many complaints of foul odors were made, which finally led to tho adoption of a policy of closing the manhole covers on ascertaining that odors actually came from them, and running ventilating pipes up the adjoining building if permission to do this could be obtained. This wan in accordance with the practice of many other English cities. In order to ascertain how much circulation was really obtained through these manhole covers, Mawbey carried out many experiments. In a typical instance a 6- by 4-m. shaft was erected between two manholes 150 ft. apart. Anemometer tests showed that in both manholes tho outward flow of air, after the shaft was erected, exceeded the inward flow in the proportion of 69 to 20 in one case, and 41 to 19 in another. In another case where a complaint was made of odors at a manhole at the intersection of two large sewers, two stacks of 9-in. stoneware pipe were erected side by side and the manhole cover left open Anemometer tests showed that the upward flow of air with the double shaft amounted to 505,000 cu ft. per day, and although it was only about 94 ft. distant from the manhole cover, there was an upward flow through the latter of 40,500 cu. ft a day, while the inward flow was only 18,000 cu. ft per day. The cover was still a nuisance and was made tight. Many similar experiments were made, which showed that the column of air in the manholes was too low to make the ventilation through their covers a matter of any importance. This confirms the general American opinion that it is best to ventilate the sewers through the house connections, when the sewerage system is in good condition and there are good plumbing regulations which are enforced strictly.                            ,
The authors have found that many complaints of offensive odors from sewers have been due to the discharge into them of industrial wastes, such as refuse from gas works. In one case the trouble was traced to crude oil, which had escaped from the underground piping of a forging plant and percolated into the sewer through leaky joints. Packing-